We modify RSS to come up with new sampling method, namely, Multistage Median Ranked Set Sampling (MMRSS). The MMRSS was suggested for estimating the population median and to increase the efficiency of the estimator for specific value of the sample size. The MMRSS was compared to the Simple Random Sampling (SRS), Ranked Set Sampling (RSS) and Median Ranked Set Sampling (MRSS) methods. It is found that MMRSS gives an unbiased estimate of the population median of symmetric distributions and it is more efficient than SRS, RSS and MRSS based on the same number of measured units. Also, it was found that the efficiency of MMRSS increases in r (r is the number of stage) for specific value of the sample size. For asymmetric distributions considered in this study, MMRSS has a small bias, close to zero as r increases, especially with odd sample size. A set of real data was used to illustrate the method.
INTRODUCTION
Many sampling methods are suggested in the literature for estimating the population parameters. In some situations where the experimental or sampling units in a study can be easily ranked than quantified, McIntyre [1] proposed the sample mean based on RSS as an estimator of the population mean. He found that the estimator based on RSS is more efficient than SRS. Takahasi and Wakimoto [2] provided the necessary mathematical theory of RSS. Muttlak [3] suggested using median ranked set sampling (MRSS) to estimate the population mean. Al-Saleh and Al-Omari [4] suggested that the multistage ranked set sampling (MSRSS) method to increase the efficiency when estimating the population mean for specific value of the sample size. Jemain and Al-Omari [5, 6] proposed double percentile ranked set sampling (DPRSS) and multistage median ranked set sampling (MMRSS) methods respectively for estimating the population mean. They found that DPRSS and MMRSS are more efficient than the commonly used SRS for the same sample size. Jemain, et al. [7] suggested multistage extreme ranked set sampling (MERSS) method for estimating the population mean.
In this study, our objectives is to suggest MMRSS for estimating the population median and to compare the efficiency of this method with SRS, RSS and MRSS.
Sampling methods Ranked set sampling:
To obtain a sample of size m by the usual RSS as suggested by McIntyre [1] , select m random samples each of size m from the target population and rank the units within each sample with respect to a variable of interest by visual inspection or any cost free method. For measurement, from the first sample the smallest rank unit is selected, and from the second sample the second smallest rank unit is selected. The process is continued until from the mth sample the mth rank unit is selected. The method is repeated n times if needed to get a RSS of mn.
Multistage median ranked set sampling: The MMRSS procedure is described as follows:
Step 1: Randomly selected Step Step 5: The process is continued using Steps (3) and (4) until we end up with one rth stage median ranked set sample of size m from MMRSS. The whole process can be repeated n times to obtain a sample of size nm from MMRSS. It is necessary to note here that the ranking at all stages are done by visual inspection or by any other cheap method, and the actual quantification is exactly done on the last sample of size m that is obtained at the last stage. To estimate a population median by a sample of size m using SRS method, we only randomly select m units and find the median. , ,
Now, select the median from the 27 sets, for 3 m = , the median is the second smallest rank unit, so that let
This step yields 27 medians which are 
For 2 r = , rank the units within the 9 sets yields from the first stage to get 
and then select the median from each set as:
This step yields 9 medians,
which are allocated into 3 sets of medians each of size 3 as:
For 3 r = , rank the units within each set yields at stage 2 to obtain
Now, select the median of the three sets as:
This step yields
, , X X X to be third stage median ranked set sample. The actual quantification for estimating the population median of the variable of interest can be achieved using only these three units. It is clear that the number of quantified units, which is 3, is a small portion of 27 sampled units. 
Now, select the second rank unit from the first 32 sets, and the third rank unit from the other 32 sets as: This step yields 64 units which are
32 (2:4) ,..., X 
For 2 r = , rank the units within each the 16 sets yields from the first stage as: 
Now, from the first 8 sets select the second rank unit, and from the second 8 sets the third rank unit as shown below:
This step yields 
For 3 r = , rank the units within the last 4 sets yields from the second stage as: 
Now, from the first 2 sets select the second rank unit and from the second 2 sets the third rank unit as shown below:
The final set { }
stage median ranked set of size 4. The SRS estimator of the population median from a sample of size m is defined as: 
RESULTS AND DISCUSSION
to be the middle or the average of the two middle units after sorting. The estimator of the population median η for a RSS of size m is given by:
If the sample size m is odd, let 
and for an even sample size, the MMRSSE estimator is defined as: 
--------------------------------------------------------------------------------

The MMRSS estimator of the population median has the following properties: Table 5 : The efficiency of RSS and MMRSSE relative to SRS for estimating the population median of asymmetric distributions with Table 6 : The efficiency of MMRSSO with respect to SRS for estimating median olive yields per tree for 3 m = , and 1, 2,3, 
If the distribution is asymmetric, then
respectively, and if the distribution is asymmetric the efficiency, respectively, is given by Application to real data set: We illustrate the performance of MMRSS method for median estimation using a set of real data consisting of the olive yields of 64 trees. All sampling was done without replacement. We obtain the median and the MSE of each sample using SRS and MMRSS method with sample size 3 m = . We compared the averages of the 70,000 sample estimates. 
∑
The coefficient of skewness and median of the population are 0.484 and 8.250 respectively. It is known that the coefficient of skewness is zero for symmetric distribution, but for our data the coefficient is 0.484, indicating that these data are asymmetrically distributed. For illustration, we consider 3 m = for 1, 2,3, 4 r = . The efficiency of MMRSSO relative to SRS are computed using Equation (8) and are presented in Table 6 along with the associated bias.
It can be seen from Table 6 that the medians based on MMRSSO are much closer to the population median when compared to those obtained using SRS. It is also found that the efficiency of MMRSSO increases in r but the bias decreases in r.
CONCLUSION
It can be concluded that MMRSS is more efficient than SRS, RSS and MRSS methods in estimating the population median based on the same sample size. Also, estimator of the population median obtained by MMRSS method is an unbiased when the underlying distribution is symmetric about its mean. If the underlying distribution is asymmetric the estimator is found to have a small bias. The MMRSS is recommended to be used for estimating the population median for symmetric distributions. For asymmetric distributions, this method is suggested for odd sample size as the bias decreases in r.
